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Carving up the Carbon Problem
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Wedges

14 Billion of Tons of 
Carbon Emitted per 
Year

14 GtC/y

Seven “wedges”
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Renewable Energy Portfolio Standards

23 states + DC, and counting

CT: 10% by 2010

MA: 4% by 2009 + 
1% annual increase

WI: requirement varies by 
utility; 10% by 2015 Goal

IA: 105 MW

MN: 10% by 2015 Goal +
Xcel mandate of

1,125 MW wind by 2010

CA: 20% by 2010

ME: 30% by 2000;
10% by 2017 goal - new RE

RI: 15% by 2020

NY: 24% by 2013

MT: 15% by 2015

VT: RE meets load 
growth by 2012*WA: 15% by 2020

Renewable and Appropriate Energy Laboratory - rael.berkeley.edu

State Goal

PA: 18%¹ by 2020

NJ: 22.5% by 2021

IA: 105 MW

TX: 5,880 MW by 2015

*NM: 10% by 2011AZ: 15% by 2025                           

CA: 20% by 2010

NV: 20% by 2015

State RPS

*MD: 7.5% by 2019

* Increased credit for solar or other customer-sited renewables

PA: 8% Tier I (renewables)

HI: 20% by 2020

CO: 10% by 2015

DC: 11% by 2022

NY: 24% by 2013

*DE: 10% by 2019

IL: 8% by 2013

Solar water 
heating eligible



Solar & Distributed Generation

Provisions in RPS Policies

NV: 1% solar by 2015;
2.4 to 2.45 multiplier for PV

NY: 0.1542% customer-sited by 2013

WA: double credit for DG

NJ: 2.12% solar electric by 2021

Renewable and Appropriate Energy Laboratory - rael.berkeley.edu

PA: 0.5% solar PV by 2020

TX: 500 MW non-wind

NM: triple credit for solar electric

AZ: 4.5% DG by 2025

MD: double credit for solar electric

CO: 0.4% solar electric by 2015

DC: 0.386% solar electric by 2022

DE: triple credit for solar electric

Solar water heating counts 
towards solar set-aside

DG:  Distributed Generation

CA: 3,000 MW or more via 
SB1 & Million solar roofs



Open access, online, biofuel calculator tools: http://rael.berkeley.edu/ebamm
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An Alternative Fuel is Not Necessarily a 

Low-Carbon Fuel, but it can be
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Energy Biosciences Institute

University of California, Berkeley
Lawrence Berkeley National Laboratory

University of Illinois at Urbana-Champaign

A $500 million biofuel development grant from BP



Best ResearchBest Research--Cell EfficienciesCell Efficiencies
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Solar Energy for  

Many Applications

Moscone Center, SF: 675,000 W

Residential Solar: 1000 - 4000 Watts/home

CA Million Solar Roofs Program: 

Renewable and Appropriate Energy Laboratory - rael.berkeley.edu

Kenyan PV market: Average system: 18W

Largest penetration rate of any nation

CA Million Solar Roofs Program: 

3,000 - 10,000 MW of solar to be built

California Japan

2005 Annual PV Installations 50 MW 290 MW

Average Cost for Residential System $8.8/Wac $7.4/Wac

Average Cost Reduction from 99-04 5.2%/year 8.9%/year



Japanese “Sunshine” Program
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Roll on PV cells.

Renewable and Appropriate Energy Laboratory - rael.berkeley.edu
Solar photovoltaic installations of thin film cells, in Germany
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The Cost of Nuclear Power from the U. S. Civilian Reactor Fleet
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Boiling Water Reactor
Pressurized Water Reactor

Reactor Type

A 1: Westinghouse <700 MW
e 2: Westinghouse 700–1000 MW
W 3: Westinghouse >1000 MW
f 4: Babcock & Wilcox
^ 5: Combustion Engineering
G 6: GE <700 MW
k 7: GE 700–1000 MW
] 8: GE  > 1000 MW

Reactor Cohort
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Hultman, Koomey & Kammen (2007) ES&T, in press

Distribution of total levelized busbar costs for 99 U.S. reactors, including capital and operating costs. Sixteen reactors in the top quartile account for a disproportionate share of the fleet’s total costs, higher than either a normal or lognormal distribution would predict. PWR=Pressurized water reactor, BWR=Boiling water reactor. Cohort indicates one of eight predictive cost categories described by Rothwell . Levelized costs (which exclude subsidies and externalities) are calculated using a real discount rate of 6% as described in online supplemental material. Shoreham and TMI Unit 2 levelized costs calculated assuming they operated as average nuclear reactors over a 40-year lifetime.�
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